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A COMPARATIVE BTUDY OF THE STATIC SPARK SEWSITIVITY OF
SEVERAL PORMS OF BASIC LEAD STYPHNATE AND PRIMING MIXTURES
CONTAINING ZIRCONIUM METAL AND ZIRCONIUM HYDtIDE

Prepared by:
V. J. Memichelll

ABSTRACT: Associated vith the loeding of primer miwes somtaining desic
lead stypimate ars prodvlems involving flow, dusting and static spark
eensitivity. In an effcort tc mirimiss the effscts of the poor flow and
the high degrees of dusting, the labderatory, following British proocedures,
prepared severl different polymorphic forms of basie lsad styjhmate
vhich were larger im particle size than U. S. commercial basic lesad styphnate.
One of these forms was purported to bde less stetic spark semsitive by the
British. This repert is concorned vith the static spark semsitivity
testing of these nev forms of basie lead styphnate as ceapured to the
commereisl Sasic lsed stypimate mov in use. Also tested at this time
because of their wvide curresmt intarest vere milled normal leed styphmate
ed priming mixtures comtaining sirccaium mital and sirecnium hydrids.
In all eases except that of the sireomivm hydride primer mix, th: material
tested vas more static spark semsitive then the commercial basic lead
styphmate.

U. 8. NAVAL ORDEANCE LABORATORY
WHITE GAK, MARYLAND
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This report outlines the results of a study made to eompare the static
spark semsitivity of several msv forms of basic lesd riyp'mate to that of
commercial tasic lead styphrate nov in wse. The results of this investiga-
tion are intended for the informmtiom amd use cf the Nawval Ordmance
laboratory and should be of interest to other activitiss using bhesic lesd
styphnate. This work vas performed under task NOL-B2b-kl-1-56.

W. W. WIOBOURNE
Captein, USN

Commander
WMJP—.
R. C. DANIEL
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A COMPARATIVE STUDY OF THE STATIC SPARK SENSITIVIIY QF
SEVERAL FORMS OF BABIC LEAD STYPHNATE AND PRIMING MIXTURES
CONTAINING ZIRCONIUM METAL AND ZIRCONIUM HYDRIDE

INTRODUCTICKN

1. Priming mixtures contairing basic lead styphnate such as
NOL #130 primer mix and NOL $60 primer mix are curremtly being used in
Navy primers and detonators. Problems in bandling anéd loeding of these
mixes have arisen which are .us mainly to the basic lead stypimate in the
priming aixes. The most obvious problems in loading these mixes are the
poor flow properties, the high degree of dusting, and the static sperk
seneitivity. Ome approsch st improving these conditions is wet loading.
At the present time cn investigation of the feasidbility of this method for
losding percussion primsrs is being studied. The only practical method,
vhich is stil] widely used, for ocover charge losding in dstonators and

stad primers is 4ry loading.

2. Ancther approsch to improving the flov and Gusting properties was
to obtain a freer flowing, non-dusting bdbasic lead styphmate. The British
did some work in this direction and met with favorable resulta. By the
addition of ecrystal hadit-comtrolling agsnts the British succeedsd in
obtaining asv polymorphic forms of basic lead styphnate vhich were also
largsr in particle size, free flowving and non-dusting. These methods
wvers passed on to the Laboratory and experimental batches of these
polymorphic forms of besic lsed styphnates were prepared. Actually three
different crystalline forms of busic lead styphoate vere prepared. They
are ideatified as RD 1346 Preparstion f4, the crystals of vhich under a
microscope appeared as clusters vith many needle-like points protruding
fro= spharice) surfaoes; RD 1346 Preparation §#5, the crystals of which
appeared as rounied particles; and RD 1349, the crystals of vaich appeared
cigar-eshaped. By comparison the standard commsrcial basic lead styphnate
nov in uge ig smller in particle size consisting of flat plate-like

crystals.

3. In ewluating these nswv crystalline forms of basic lesad styphnate
they will be campared to the standard basic lsed styphnats as to dusting,
flovw propertise, senaitivity, output, stability, and static spark semsitivity.
This report is oconcerned specifically with the static spark sensitivity of
these nev crystalling forms of basic lead styphmate as compared to the
standard basic lead styphnate nov im use. Also tested for static spark
sstsitivity at this time vas milled normal lead styphmate, a primary used
fairly extemsiwvely in production items. Dus to their wvide curreant interest
two priming mixes, ocontaining zircomium and zirconiwm hydrids, vhich are
used in the Mk 10 delay element and the NOls 803A experimsntael delay
elemant respectively, were also tested for static spark semsitivity.

1
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k. The puwrpose of this study was to determine the relative danger
{static spark-wise) of specific materisls as ccaperea to materials now in
use. The data obtained will give an indication of vhat might be expected
cf the materials studied if they are elected to be used and is not in-
tendad to be a definitive study in the static spark semsitivity field.

4+

Test Procedure

5 The instrumsot used for testing is a modified version of the
Explosive Electrostatic Sensitivity Tester as reported in NOLM 9959.
B8ee Figure 1 for schemmtic. The explosive sample holder is a modified
plastic firing pin and detonetor holder cemsnted to a steel electrode
a8 in Figure 2. For all materials tested the chargs wveight was twenty
nilligrams.

6. The movabls electrode on the test instrument wvas so adjusted
that when completely dspressed it was just above the swface of ths ex-
pPlosive under test. Ten samples wvere tested at each energy level from the
all-fail point (vhen possible) to all-fire point (wvhem possible). Although
ten trisls psr energy level are relatively small it was felt that this
saxpiing would be adequate to establish the ivformation desired. For data
purposes anly cone attempt 10 fire each individual sanple was rade.

If it failed to fire, the sample was destroyed by subjecting it to a
mich higher energy spark.

7. In obtaining the static spark sensitivity data two procedures
were used; one consisted of keeping the voltage constant and varying the
capacitance, the other keeping the capacitance constant and the
voltage. The energy was calculated using the equation E = 5CVS, where:

E = energy in exgs
C = capecitance in micramicrofareds
V =« potentisl in kilovolts

Summry of Results and Discussiom

8. The results in Table 1 were obtained by keeping the capacitance
constant at 50 micramicrofarads amd varying the voltage. Figuwe 3 is a
plot of these data as percent fires versus energy. The results in Table 2
were obtained by keeping the voltage oconstant and wvarying the cepacitance.
Figures L and 5 are plots of these data as percent fires versus energy.

9. The British data concerming RD 1349 indicated that this particular
crystalline structure was nonstatic spark sensitive. The NOL test results
for this preparatior are to the contrery. It is possible that in the
preparation of this crystallins form of basic lead styphnate we did not
ovtainr the idemticel material the British did4 or that our test instrumenta-
tion and procedure are sufficiently different from that of the British
that camparable results are not obtained.

2
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10, At the end of a test mm of applying a static spark to the
explosive materials, same had alvays failed to initiate. Attempts were
mde to destroy these failures by firing at energies abdove the materisls
indicated all fire energy. In attempting to destroy those seaples of
etandard bagic lead styphnate vhiech had failed st the lower emergy lewvels,
it wvas found necessary to raise ‘he evergy level much highdt than the
prodicted ali-fire point. In scme cases the saxmple failed to initiate
within the limits of the instrument 01' me.'ely burnsed. The standard besic
lsad styphnate became less sensitive to static spark once it fatled to

initiate at a given energy level. This phonomenon was observed oanly for
standard basic leed styphnate.

l1l. The relative humidity of the testing roocm ranged from 20 psr cemt
to 50 per cent. However, there was 0o apparent correlatiom between the
relative hmidity and test results.

12, At voltages of 1 KV or less there was no visible spark observed
between the electrodes vhen the sample failed to initiate. In soms
instances vhen a sample failed to initiate, the material was found
adhering to the needle,

CONCLUSIONS AND SUMMARY

13. Both the new exparimental basic lead styphmates end the milled
norml lead styphnate appear to be more static cpark sensitive than the
standaid basic leed styphnate when tested on the NOL Static Sensitivity
Test Device.

14, The experimental basic lead styphnates are compareble, static
spark-vise, to milled normal lead styphmate, vhich is being used safely
in production. If these nev styntnates moet output, stadbility, acd
sensitivity requirements, it 1s the author's opinion that they would not
be objectionable because of their increased static spark sensitivity.

15. The camparison of the two primer mixes definitely shows the

zirconium metal mix to be m'ch more static spark sensitive than the
zirconium hydride primsr mix.
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APPENDIX A
Composition of Primer Mixes

8084 Primer Mix
28.5% Zirooniw Rydride
66.5% Lead Peroxide
5.0% Tetrs.cene

Mk 10=0 Primer Mix

26.2% Zirconium Metal (powder)
70.8% Lead Peroxide
3.0% Tetrucens
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